Cross-reacting antigens were found in bacteria-free crown gall tumor tissue tested with serum prepared against Agrobacterium tumefaciens (Smith and Towns.) Conn., but no such antigens were detected in callus tissue. Soluble proteins from tumor tissue, callus tissue, and the crown gall bacteria were fractionated on a DEAE-Sephadex (A-50) column. The diethylaminoethyl-Sephadex elution profile for tumor tissue showed three protein fractions that were not detected in the callus tissue. Two of these protein fractions were shown to be exclusively bacteria specific. Besides these qualitative differences between the two tissues, significant quantitative differences in the amount of protein fractions were also observed. The diethylaminoethyl-Sephadex column fractions from tumor-
exclusively bacteria specific. Besides these qualitative differences between the two tissues, significant quantitative differences in the amount of protein fractions were also observed. The diethylaminoethyl-Sephadex column fractions from tumorigenic strain of A. tumefaciens corresponding in position to the three additional peaks in the tumor tissue also showed cross-reacting antigens when tested with serum prepared against sterile tumor tissue. It is suggested that tumor formation by A. tumefaciens involves integration of the bacterial genome into the host-cell genome.
Normal plant cells, on transformation into tumor cells by the crown gall organism (Agrobacterium tumefaciens [Smith and Towns.] Conn.), acquire the ability to synthesize auxin, cytokinin, and other substances in abundance, substances that must be supplied to normal cells for growth in vitro (3) . Increases in RNA synthesis (11) and in the activities of certain enzymes (13) , as well as the production of new enzyme proteins (8) , also occur in transformed cells. These modifications could occur either by a persistent de-repression of a segment of the normal cell genome or by the incorporation of a selfreplicating foreign genome into the host genome. No significant differences between normal and crown gall tumor tissue were found in the properties of the chromatin, histone, or nonhistone chromatin proteins (12) . On the other hand, studies in this laboratory (6) and elsewhere (7) suggest that crown gall tumor formation may involve integration of the bacterial genome with the host genome. Srivastava and Chadha (14) have recently demonstrated the liberation of A. tumefaciens DNA from crown gall tumor-cell DNA on shearing. Since bacteria-specific DNA (7) and RNA (6) (2) .
Column Chromatography. A DEAE-Sephadex (A-50) column (2 X 30 cm) was prepared and equilibrated with buffer A as described by Atkin and Srivastava (1) . Proteins from the column were eluted by a combined stepwise and linear gradient elution procedure. An initial elution with 300 ml of buffer A was followed by two steps of linear salt gradient obtained first by mixing 300 ml of buffer A with 300 ml of buffer A containing 0.4 NaCl (150) ml), with 0.5 N NaOH (175 ml), with 0.75 N NaOH (150 ml), and finally with 1 N NaOH (200 ml). All steps were performed at 2 C. Sixty-drop (5.2 ml) fractions were collected at a flow rate of 15 to 20 ml/hr. The final elution with 1 N NaOH was carried out at room temperature, and 50-ml fractions were collected. The A2SO Of each fraction was read against appropriate blanks.
Precipitation Reaction with Column Fractions. Aliquots (0.5 ml) of column fractions 9, 12, and 13 from the tumor tissue and aliquots (0.5 ml) of fractions 10, 14, and 15 from the tumorigenic bacteria were mixed together with 1 ml of antiserum prepared against callus, tumor, and tumorigenic bacteria. The controls consisted of column fractions alone and antisera alone. Formation of precipitate was observed during a standing period of 5 hr at room temperature and then 16 hr at 2 C.
RESULTS AND DISCUSSION
During preliminary serological study, slide agglutination tests were performed as a rapid means for demonstrating qualitative relationships between various antigens and antibodies. Anti-tumor (T) serum gave a positive reaction against homologous antigens and against callus (C) as well as tumorigenic (TB) and nontumorigenic (NTB) bacterial antigens. The instensity of agglutination varied, however. The anti-T serum reacted strongly against TB antigens as compared with NTB antigens. Anti-C serum failed to react against TB and NTB antigens, but gave positive reactions against C and T antigens. Anti-NTB serum reacted strongly against NTB and TB antigens, but gave a very weak reaction against T antigens.
These findings demonstrate that some cross-reacting antigens were present in the T antigen preparation as tested against anti-TB serum. Anti-NTB serum gave a precipitate too, but one that differed considerably in density from that given by anti-TB serum. In subsequent study, immunodiffusion tests were conducted (4) . From Figure la it is apparent that four precipitin lines were formed (central well) when T antigens were tested against anti-TB serum, and five or six precipitin lines were formed (side wells) when the serum was tested against homologous antigens. TB (side wells) and T antigens, however, when tested against anti-NTB serum, gave only three and two precipitin lines, respectively (Fig.lb) . This difference in the number of precipitin lines indicates that some antigens in tumor tissue are common to TB and NTB whereas others are different.
Anti-TB serum gave no precipitin bands when tested against callus antigens, but gave four, three, and two precipitin bands when tested against TB, NTB, and T antigens respectively (Fig. I c) .
If it is true that bacteria-specific proteins are present in tumor tissue, it should be possible to detect cross-reacting antigens in anti-T serum even when it is absorbed with a callus antigen preparation. Figure 1d demonstrates that anti-T serum, first absorbed with C antigens and then reacted with T, TB. and NTB antigens, gave three distinct bands against T antigens, one distinct band and two faint but specific bands against TB antigens, one distinct band and one faint band against NTB antigens, and absolutely no reaction against callus antigens. These findings strongly support the concept that bacteria-specific proteins are present in tumor tissue.
Next an attempt was made at fractionating the soluble proteins of tumor tissue and callus tissue by DEAE-Sephadex column chromatography. The typical DEAE-Sephadex elution profiles of the proteins from tumor and callus tissue presented in Figure 2 show at least three distinct protein peaks that are present in tumor tissue but which were not detected in callus tissue. All of these three peaks (9, 13, and 14) appeared in the region of the 0-0.4 M sodium chloride gradient, and together amount to 21 % of the total A2.1, ,n, units applied to the column. Out of the total A, n,,, units applied, 89.1 % for the tumor tissue and 91.6% for the callus tissue were eluted out of the column (Table I) .
Besides these qualitative differences, there are distinct quantitative differences between the tumor tissue and the callus tissue proteins (Table I) (Table I) .
Antigens from peaks number 9, 13, and 14 of the tumor tissue ( Fig. 1) were later found to be bacteria specific. Antigens from each of these peaks were allowed to react with anti-BACTERIA-SPECIFIC ANTIGENS IN TUMOR TISSUE Table II . Relative Amoluiits of Precipitates Obtailned with Various Anltigenis Precipitates were formed with anti-TB, anti-T, and anti-C sera and antigens from peaks number 9, 13, and 14 of tumor-tissue DEAE-Sephadex elution profile (Fig. 2) Figure 3 shows that at least 26 distinct protein fractions can be differentiated. Peaks number 10. 14 of the bacterial DEAE-Sephadex elution profile (Fig. 3 ) roughly correspond to peaks number 9, 13, and 14, respectively, of the tumor-tissue DEAE-Sephadex elution profile (Fig. 2) . Antigens from these three peaks of the bacterial profile, when allowed to react separately with anti-T serum, gave a positive precipitin test in each case. Peak number 10 gave very strong reactions, whereas peaks number 14 and 15 gave slight and moderate reactions. None of these three peaks gave any reaction when tested against C antiserum (Table III) . There are several reports in the current literature that indirectly support our findings. Quetier et al. (7) In the present study, however, we have obtained direct evidence of the presence of bacteria-specific proteins in bacteriafree crown gall tumor tissue, and we have found that these proteins can be fractionated by column chromatography, and also that they show serological cross reactivity to one another. These results fully support the concept that bacteria-free tumor tissue contains the integrated A. tumefaciens genome and that integration of the bacterial genome with the host genome confers upon the host cells the properties associated with the tumor tissue. Research dealing with the nature of these bacteria-specific proteins detected in bacteria-free tumor tissue extracts and the biological significance of these proteins is in progress.
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